Background: Percutaneous coronary intervention is now the best way of management of acute coronary syndrome (ACS). Contrast induced nephropathy is a serious complication and greatly dependent on several factors. It is still unclear whether the vascular access migrates CIN risk. Objective: To study the impact of Radial Access (RA) compared with Femoral Access (FA) on developing contrast-induced nephropathy (CIN) in patients undergoing invasive management of acute coronary syndrome (ACS). Methods: Sixty patients eligible for invasive management of ACS at cardiology department (Menoufia University hospital and National Heart Institute) were randomized into two groups. Group I: included 30 patients with femoral approach and Group II: included 30 patients with radial approach. The occurrence of CIN estimated by KDIGO definition (absolute increase in serum creatinine (SCr) by ≥0.5 mg/dl within 48 hours; or increase in SCr to ≥25% of baseline) was estimated in both groups. Results: Only 9 patients (15%) developed CIN, 5 patients (55.6%) of them underwent PCI through FA without statistically significant difference between the two approaches. Conclusion: CIN is considered a potential complication of percutaneous coronary intervention (PCI). Our study did not show the preference of using an approach over the other.
Introduction
Acute coronary syndrome (ACS) refers to a spectrum of clinical presentations How to cite this paper: Samy, N.I., Walaafareed, Ahmed, A.A.S. and Osama, M. (2019) Contrast Induced Nephropathy after Radial or Femoral Access for Invasive Management of Acute Coronary Syndrome. ranging from those for ST-segment elevation myocardial infarction (STEMI) to presentations found in non-ST-segment elevation myocardial infarction (NSTEMI) or in unstable angina. It is almost always associated with rupture of an atherosclerotic plaque and partial or complete thrombosis of the infarct-related artery (IRA) [1] . ECG and cardiac enzymes are the most important Emergency Department (ED) diagnostic test for ACS then echocardiogram can also help in defining the extent of infarction and in assessing overall ventricular function [2] [3] [4] [5] .
Percutaneous coronary intervention (PCI) is the preferred reperfusion strategy in patients with acute ACS and that was done with our STEMI patients while early invasive strategy (within 24 hrs) with NSEMI. PCI is superior to hospital fibrinolysis with more effective restoration of patency, less re-occlusion, improved residual left ventricular (LV) function and better clinical outcome [6] .
There are two accesses for coronary intervention, Trans-femoral approach (TFA) which may be associated with some complications as retroperitoneal hematoma and Trans-radial approach (TRA) which is becoming most preferable to cardiologists due to being less invasive and more comfortable for patients [7] [8] .
Contrast induced nephropathy (CIN) is the acute impairment of renal function further to the intravascular administration of contrast media (CM). CIN with subsequent acute kidney injury (AKI) has been associated with the development of acute renal failure, worsening of chronic kidney disease, possible requirement for dialysis, prolonged hospital stay and higher health care cost and mortality rates [9] . The most widely used definition is the increase in serum creatinine ≥ 0.5 mg/dL or a 25% increase of SCr from the baseline value 48 hrs after CM administration [10] . Incidence of CIN is ranging from 2% to 25% after CM injection and explained by renal vasoconstriction resulting in medullary hypoxia, possibly mediated by alterations in nitric oxide, endothelin, or adenosine, and the direct result of the cytotoxic effects of the contrast agents [11] .
Many recent studies had discussed the impact of selected approach on incidence of CIN. Lucia Barbeiri et al., is the first large study showing the absence of relationship between the angiographic access and the incidence of CIN, while other studies supported TRA in minimizing incidence of CIN as Matrix-AKI which reported that periprocedural bleeding may be the reason of that significant difference [12] [13].
Patients and Methods
• This is a prospective study that was carried out from January 2018 till December 2018 and comprised 60 patients who were admitted with ACS and were eligible for invasive management of ACS in Menoufia university hospitals and National Heart Institute. All ACS patients recruited in this study underwent either early invasive management (within 24 hrs) for NSTEMI or primary PCI for STEMI.
Our patients were divided according to interventional access into two groups; World Journal of Cardiovascular Diseases Group I was (femoral approach group) and group II was (radial approach group).
(The protocol was approved by Menoufia University Ethics Committee and all patients gave written informed consent before participation). Ruling out Patients with missed or unreported baseline SCr, chronic kidney disease (CKD), previous dialysis or any patient with SCr ≥ 1.5 mg/dL on reference range 1.5 mg/dl or patients with any medication (nephrotoxic drugs) that could potentially interfere with SCr level and patients with immunological disease or hematological disorders affecting coagulation profile. Our patients were divided according to interventional access into two groups, the first one was femoral group (30 patients) and the second was radial group (30 patients). All ACS patients recruited in this study underwent either early invasive management (within 24 hrs) for NSTEMI or primary PCI for STEMI.
Careful history was taken from all subjects especially risk factors of coronary artery disease (CAD), hypertension, diabetes mellitus (DM), smoking, dyslipidemia, family history of CAD and medical history of any cardiovascular drug or any medication (especially nephrotoxic drugs) as current use of steroid or non-steroid anti-inflammatory drugs and oral anti-diabetic drugs as metformin. Thorough general physical examination and local cardiac examination were done for each patient.
• Resting 12 leads Electrocardiogram (ECG) and Laboratory investigations were done including SCr, blood glucose level and Cardiac enzymes. SCr levels done by taking two separate samples, the first one is (pre-PCI) and the other is (48 hrs, post-PCI). Transthoracic echocardiography was done within 12 hours of admission with assessment of left ventricular ejection fraction (EF%) and detection of wall motion abnormalities.
• After receiving Aspirin 300 mg, clopidogrel 600 mg and intravenous bolus of Heparin 5000 -10,000 units for all patients, Coronary angiography performed using Judkins technique through femoral artery access or through radial artery access (according to feasibility and cardiologist opinion, the vascular access was established). Coronary angiograms were analyzed by 2 experienced interventional cardiologists to assess the extent of CAD, Site of the culprit lesion and possible plans of revascularization (culprit versus total). All STEMI patients were subjected to primary intervention aiming at salvage of the myocardium at the distribution of IRA, while all NSTEMI members early invasive strategy within 24 hrs of chest pain. Variety of guiding catheters and guide wires were used. Balloon and stent size selection was primarily based on visual assessment of vessel size and lesion length. Stent type was determined by the individual operator.
Data was summarized using mean and standard deviation for quantitative variables and frequencies (number of cases) and relative frequencies (percentages)
for categorical variables. Comparisons between groups were done using analysis of variance unpaired t test in normally distributed quantitative variables while non-parametric Mann-Whitney test was used for non-normally distributed quan- test was performed. Exact test was used instead when the expected frequency is less than 5 (Chan, 2003b). Logistic regression was done to detect association between redial approach and AKI (Chan, 2004). p-values less than 0.05 were considered as statistically significant.
Results
Data from 60 patients was recorded (75% males and 25% females). STEMI patients representing 63.3% of the study population had primary PCI and NSTEMI patients representing 36.7% had early invasive strategy (within 24 hrs).
Among our study population, only 9 patients representing (15%) had discovered an absolute 0.5 mg increase or relative elevation of 25% of base line SCr, in opposition to 51 patients (85%) did not express that elevation.
Upon dividing patients population into CIN & Non-CIN groups to estimate the different factors related to appearance of CIN, we found that the percentage of Diabetics was higher in the group of CIN than the group of Non-CIN with significant difference (p = 0.007) ( Table 1) .
Old age had showed statistically significant difference (p = 0.008) as it was (61.89 ± 8.75 years) in CIN group and (52.90 ± 9.13 years) in Non-CIN patients. It was clearly noted that there is statistically significant difference (p < 0.001) regarding duration of procedure, as it was (65.56 ± 18.62 minutes) in CIN patients and (47.94 ± 11.92 minutes) in Non-CIN patients. Also CM amount showed significant difference (p < 0.001) as the amount used in CIN group (233.33 ± 36.06 ml) and (174.51 ± 32.33 ml) in Non-CIN patients ( Table 2) .
On comparison between the radial and femoral approaches groups, there was significant difference between the two groups as regard gender (p = 0.037), concerning Diabetes, Hypertension and Dyslipidemia did not show significant difference between the two groups (p = 0.190, p = 0.243, p = 0.598 respectively) ( Table 3 ). SCr (pre & post PCI) level as well EF% did not show significant difference between the two groups ( Table 4) .
Within the study, noticed that TIMI flow (pre & post) and thrombus grade didn't differ between study groups (p = 0.423, p = 1.0, p = 0.924 respectively).
Regarding to pre PCI TIMI flow, 25 subjects were TIMI 0 or 1, representing 41.7% of the study population. Femoral group included 15 (50%) patients with TIMI 0 or 1.
Regarding to post PCI TIMI flow, 10 subjects were TIMI 2, representing (16.7%) of the study population and 50 (83.3%) subjects were TIMI 3. Thrombus grade was variable among the study populations, 11 subjects were grade 0 (18.3%), 17 subjects were grade 3 (28.3%). Also the number of stents used in the intervention didn't show significant difference between the two groups (p = 0.184), 37 subjects had only one stent representing (61.7%) of the study population and 23 (38.3%) patients needed two stents. Femoral group included 16(53.3%) with one stent while in radial group, 21 (70%) patients had one stent ( Table 5 & Table 6 ). World Journal of Cardiovascular Diseases 
Discussion
Cardiovascular disease is nowadays the first worldwide cause of death, accounting for more than 17.3 million deaths per year in 2013 and is commonly associated with myocardial infarction, a number that is expected to grow to more than 23.6 million by 2030 [14] . CIN is the third most common cause of hospital acquired acute renal injury representing about 11% of the cases [15] [16] . In our study we aimed to compare the impact of selected approach of PCI (femoral vs World Journal of Cardiovascular Diseases radial) on the development of CIN. Some studies found significant difference in developing CIN between the two approaches due to presence of technical variation which reflected on important parameters like amount of CM and duration of procedure. We used the CIN definition recommended by the 2012 kidney disease improving global outcomes (KDIGO) workgroup which defined as: Absolute increase in SCr by ≥0.5 mg/dl within 48 hours; or Increase in SCr to ≥25% of baseline (after excluding other factors that may cause nephropathy, such as nephrotoxins, hypotension, urinary obstruction, or atheromatous emboli) [17] .
In our study, 9 of 60 patients (16.7%) experienced CIN that was matched with the incidence across the literature.
In a study by Marenzi et al. on 179 patients undergoing primary angioplasty
for acute myocardial infarction, the incidence of contrast induced-AKI was 19%.
A study performed by Rihal et al. showed that acute myocardial infarction (AMI) within 24 h before administration of the CM is a risk factor for CIN with subsequent AKI (p = 0.0006) [18] [19] . This study demonstrated that CIN is a frequent complication in AMI, even in patients with a normal baseline renal function. The higher incidence of CIN in the setting of STEMI with primary PCI may be explained by LV dysfunction and hemodynamic instability resulting in impaired systemic perfusion and the impossibility to implement renal prophylactic measures before exposure to CM are key contributing factors to CIN development in this setting (Aspelin, P., Aubry, P., Fransson, S.-G., et al.) [20] .
We had noticed that there was direct relation between appearance of CIN and some risk factors of CAD as we find that, DM & Old age have strong relation with the development of CIN. All 9 CIN subjects are diabetic and 8 of them are hypertensive and smokers also they were older and more frequently men.
Also CIN was strongly related to long duration technique with a big amount of contrast media.
Many recent studies had discussed the impact of selected approach on incidence of CIN.
Our study did not show significant difference of occurrence of CIN between TFA vs TRA. CIN occurs in (16.6%) of patients with femoral approach in opposition to (13.3%) with radial approach. That is possibly explained by the degree of similarity of predictors and comparable parameters between both of the two studies. with data from 1162 patients undergoing primary PCI for STEMI at two tertiary care centers between 2010 and 2014 showed, the difference between TRA and TFA did not reach statistical significance (5.9% vs. 7.0%), p value = 0.510. So the conclusion is TRA [22] .
On the other hand, some other studies showed hopeful results in using radial approach as their results show significant reduction in CIN occurrence in radial approach in comparison with femoral approach. This retrospective study included a, 2937 patients that had undergone cardiac catheterization in, (1141 TRA) and (1796 TFA). The study shows that cardiac catheterization using radial access bears significantly lower risk of CIN than cardiac catheterization via femoral access, p < 0.001 [23] .
A recent report by (Vora et al.) demonstrated that in patients with chronic kidney disease (CKD), the radial access can lead to a reduced rate of progression to dialysis 1 year after the catheter procedure [24] . Peri-procedural bleeding had a higher incidence of AKI, the severity of which, in turn, correlated closely with the severity of bleeding. The mechanism by which the drop in hemoglobin causes AKI is likely the impairment in renal perfusion due to significant blood loss, regardless of changes in systemic blood pressure.
VojkoKanic, GregorKompara, et al. 2011 to 2016 (AKI in patients with myocardial infarction undergoing PCI using radial versus femoral access).
Data from 3842 MI patients undergoing PCI (2011 to 2016), of which 35.8%
were performed radially and retrospectively analyzed. CIN developed in 5.6% (TRA) vs 10.1% (TFA), p value = 0.001 [26] .
But there was no difference between TRA and TFA, after adjustment for potential confounders, according to the study, the access site was not independently associated with a lower incidence of AKI, early nephroprotective strategies to decrease CIN, such as low contrast volume, crystalloid infusions, measures to ensure optimal hemodynamics, and discontinuation of nephrotoxic drugs, might provide a significant long-term benefit. It is important to note that TRA in patients with MI should only be performed by an experienced radial operator. World Journal of Cardiovascular Diseases Damluji et al. discussed the relationship between the access and amount of CM, the contrast volume in the RA group was also larger [27] . Wojciechsamul et al. reported the increased CM amount in TRA upon a study of 204 patients, there for at sites where the radial approach is not routine, the risk of larger contrast agent volume usage increases. Thus, in patients at risk of CIN or who have renal deficiency or hypersensitivity to the contrast agent in their medical history, the classical femoral approach should be recommended [28] .
Conclusions
CIN is usually an asymptomatic complication, which diagnosis relies on SCr increase following CM exposition. The physiopathology of CIN is multifactorial and still incompletely understood, making it hard to improve diagnostic and therapeutic tools. The comparison of CIN-incidence between trials is a matter of caution, as the prevalence of risk factors is often quite different among the studies.
CIN after PCI is a multi-factorial phenomenon induced by changes in hemodynamics, nephrotoxic effects of iodinated contrast media and cholesterol embolization into the renal vasculature. In clinical practice, it is difficult to make a distinction between these different subjects.
Our study was aiming to emit the difference between the femoral and radial approaches in developing CIN. Some factors may explain why there is a lower risk of renal complications after TRA.
TRA might minimize the risk of cholesterol embolization to the renal arteries, and maybe that there was a reduction in hypotensive episodes because of significant bleeding or vasovagal responses associated with femoral sheath removal with resultant component of ischemic renal injury.
Our study was unable to account for these differences as it did not show significant difference in minimizing the risk of CIN between the two comparable approaches.
